Maleimide ring is an important scaffold in organic chemistry, and tosyloxy group is a functional group widely used in organic synthesis. Nevertheless, tosyloxymaleimide compounds have been rarely reported, and the reactivity properties and potential applications of tosyloxymaleimide in organic synthesis remain to be explored. This article presents the density functional theory (DFT) calculation data of the reaction mechanism of nucleophilic substitutions of tosyloxymaleimide with phenol, including the coordinate of all the stationary points (the reactant, transition states, intermediates, and product). All the structures had been geometrically optimized using M06-2X functional and 6-31þG** basis set; the reactant, intermediates and product had no imaginary frequencies, and each transition state has only one imaginary frequency in the vibration analysis at the same computation level. The intrinsic reaction coordinates (IRCs) of two steps of the reaction were calculated. 1 H and 13 C NMR spectra of the novel aryloxymaleimide compounds synthesized using this nucleophilic substitution reaction (
Data
Maleimide is a common substructure in organic compounds, and tosyloxy (TsO À ) group is an important functional group widely used in organic synthesis because it is an excellent leaving group. However, surprisingly, compounds with a tosyloxy group on maleimide ring have been very rarely reported [2] . [3] In the related research article [1] , we synthesized ten novel aryloxymaleimide compounds by reacting tosyloxymaleimide with various phenols. Here we present the density functional theory (DFT) calculation data for the mechanism of this nucleophilic substitution reaction, as well as the 1 H and 13 C NMR spectra of the newly synthesized compounds. The three-dimensional Cartesian coordinates of all the stationary points of the reaction process, after geometry optimization using DFT (M06-2X functional and basis set 6-31þG**), are listed as plain texts. Fig. 1 illustrates the whole reaction process; the Gibbs free energy profile and the conformational difference among IM1, TS2, and IM2 were given in the related research [1] . Intrinsic reaction coordinates (IRCs) of the two elementary reactions, nucleophilic addition of the phenoxy anion and elimination of the tosyloxy anion, are shown in Fig. 2 . The 1 H and 13 C NMR spectra of the newly synthesized aryloxymaleimide compounds and the reactant tosyloxymaleimide are available in the Supplementary Information.
Experimental design, materials, and methods
The chemical synthesis of aryloxymaleimide compounds and the starting material tosyloxymaleimide have been reported in our previous work [1] [4] . 1 H and 13 C NMR spectra were detected on Bruker Avance III-400 or Ascend™ 600 spectrometers. The samples were dissolved in CDCl 3 or DMSOd 6 before NMR determination.
The DFT calculations were done with Gaussian 09 [5] . The Solvation Model based on Density (SMD) implicit solvation model [6] of CH 2 Cl 2 (the actual solvent of the reaction) was used in all DFT calculations. The hybrid-meta GGA functional M06-2X [7, 8] , in combination of the basis set 6-31þG** [9, 10] Value of the data This article presents geometrically optimized structures and coordinates of the transition states, intermediates, reactant and product of a representative nucleophilic substitution reaction (tosyloxymaleimide reacting with phenoxy anion to give phenoxymaleimide); these coordinates would be useful to researchers who are interested in the modeling of this system or similar systems. The intrinsic reaction coordinates of the two elementary reactions were calculated; these may provide more details and clues for the reaction mechanisms. 1 H and 13 C NMR spectra of ten novel aryloxymaleimides were provided, which are useful for structure characterization of aryloxymaleimide compounds. was used in all the theoretical calculations presented in this article, including geometry optimization, vibration analysis, and calculation of IRCs. All the stationary point structures have been subject to geometry optimization and then vibration analysis; each transition state has only one imaginary frequency, and the intermediates, the reactant, and the product have no imaginary frequencies. In IRC calculation, local quadratic approximation (LQA) method [11, 12] was used and the step size was set to 0.05 Bohr, and the Hessian matrix was recalculated every 5 steps; a maximum steps of 300 was set in each direction, and all IRC calculations finished within 300 steps. 
